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Claims 

1 . A compound of formula I, 




wherein X represents an optionally substituted ar>4 or heteroarjd group or 
an optionally substituted amide, amine or sulfonamide group, which latter 
three groups are connected to tiie indole ring through their nitrogen atom; 
10 ' 

Y represents a carboxylic acid, a carboxyiic acid ester, a carboxylic acid 
amide, a hydroxamic acid, a hydroxamic acid ester or hydrox3^methyL; 

Z represents a spacer group; 

15 

represents an optionally substituted aiyl or heteroaryl group; 

one of the groups R", R^, R"* and R^ represents an optionally substituted aryl 
or heteroaiyl group . 

20 

2. A compound as claimed in Claim 1, wherein: 
X represents: 

i) an aryl group or a heteroaryl group, both of which groups are 
25 optionally substituted by one or more substituents selected from A; or 

ii) -N(R^)-E-R^; 
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E represents a single bond, -C(0)- or -S(0)„-; 

Y represents -CHjOH, -C(0)N(H)R^ -C(0)N(H)OR^ or -C(0)OR*; 

Z represents a Ci.8 alkylene or a Cjs heteroaUc}'lsne chain, both of which: 

(i) optionally contain one or more unsaturations; 

(ii) are optionally substituted by one or more substituents selected from 
halo, -R^ -N(R*)(R'), -OR^ and =0; and/or 

(iii) may fonn part of an additional 3- to 8-membered ring formed 
between atiy one or more members of the Ci.g alkylene or C^g 
heteroallcylene chain, which ring optionally contains 1 to 3 heteroatoms 
and/or 1 to 3 unsaturations ^d which ring is itself optionally substituted by 
one or more substituents selected from halo, -R^ -N(R*)(R'), -OR* and =0; 

R^ represents an aryl or a heteroaryl gi-oup, both of which are optionally 
substituted by one or more substituents selected from A; 

one of the groups R% R^ R'^ and R^ represents an aryl group or a heteroaryl 
group (both of which are optionally substituted by one or more substituents 
selected from A) and: 

a) the other groups are independently selected from hydrogen, G\ an 
aryl group, a heteroaryl gi'oup (which latter tv^'o groups are optionally 
substituted by one or more substituents selected from A), Ci.6 a.lkyl C3.10 
cycloalkyl, Ca^ alkenyl, C2.6 aUcynyl or C3.S heterocycloalkyl (which latter 
five groups are optionally substituted by one or more substituents selected 
from G' and/or Q'); and/or 

b) any two other groups which are adjacent to each other are optionally 
Imked to forai, along witii two atoms of the essential benzene ring in tlie 
compound of foimula I, a 5- to 6-membered liag, optionally containing 1 or 
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more heteroatoms and/or 1 to 3 unsaturations, which ring is itself optionally 
substituted by one or more substituents selected from halo, -R^ ^OR^ and 
=0; 

A represents, on each occasion when mentioned above: 

1) an aiyl group or a heteroarj^l group, both of which are optionally 

substituted by one or more substituents selected from B; 

H) a Ci.6 allQ'l, C3-10 cycloaUc^d, C2-6 aUcenyl, 0,-6 allcynyl or C3.8 

heterocycloalkyl group, all of which are optionally substituted by one or 

more substituents selected from and/ or Q' ; or 

m) a group; or 

IV) two adjacent A substituents may be linlced together to form, along 
with the essential atoms of the ai-yl or heteroax}'! group to which the txvo A 
substituents are attached, a ftirther 5- to 6-membered ring, optionally 
containing 1 or more heteroatoms and/or 1 to 3 unsaturations, which ring is 
itself optionally substituted by one or more substituents selected from halo, 
-R^-OR^ and=0; 

G' represents, on each occasion when mentioned above, halo, cyano, -N3, 

) -N02,-ON02or-A^-R^°; " 

wherein A' represents a smgle bond or a spacer group selected from 
-C{Q')A\ -S{0\a\ --N(R}^)A\ -OA^- and -S-, in which: 
A^ represents or -S-; 
A^ represents A^; 

5 A^ represents -C(QW^)C(QWH -C(Q^)N(R^^)C(Q^)0-, 

-C(QW^)S(0)„N(R")-, -C(Q^)S-, -S(0)„N(R")C(Q^)N(R^^)-, 
-S(0)nN(R")C(Q')0-, -S(0)„N(R^^)S(0)„N(R^')- or-S(0)„0-; 
A^ represents A^ or -S (O)nO-; 
A^ represents a single bond, -N(R")- or -0-; 
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A' represents a single bond, -C(Q^)-, -C(Q2)N(R"k -C(Q^)0- -S(0) - or 
-S(0)„N(R"); 

Q' and q2 independently! represent, on each occasion when mentioned 
5 above, =0, =S, =NR^', =NN(R''')(R^^), ^nOR'", =NS(0),N(R^O)(R") 
=NCN, =C(H)N02 or =C(R^°)(R1^); 

R^ and independently represent, on "each occasion when mentioned 
above: 

) I) hydrogen; 

H) an aryl group or a heteroaryl group, both of which are optionaUy 

substituted by one or more substituents selected from B; or 

m) a C,^ alk34, C3.10 cycloallcyl, C^.^ aikenyl, C^., alk-ynyl or Q g 

heterocycloallcyl group, all of which giwps are optionally substituted by 

one or mors substituents selected from and/or Q^'; or 

R" and R^ may be iiniced together to form along with the N atom and 

-E- group to which and R' are respectively attached, a 5- to 8-membered 

ring, optionaUy contaming 1 to 3 heteroatoms and/or I to 3 unsaturations, 

which ring is optionally substituted by one or more substituents selected 

from G^ and/or Q^; 

B represents, on each occasion when mentioned above: 
I) an aryl gi-oup or a heteroaryl group, both of which are optionally 
substituted by one or more substituents selected from G' and/or wherein any 
two adjacent atoms of the aryl or heteroaiyl group may be hnked together to 
form a further 5- to 6-membered ring, optionally containing 1 or more 
heteroatoms and/or I to 3 unsatui-ations, wliich ring is itself optionally 
substituted by one or more substituents selected from halo, -R« -0R« and 
=0: 
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E) a Ci.6 aUcyl, C3.10 cycloaUo'l, C2-6 aUcenyl. C.-s alk^'nyl or C.3.8 
heterocycloalkyl group, all of which ai-e optionally substituted by one or 
more substituents selected from and/or or 
ni) a group; or 

5 IV) two adjacent B substituents may be linlced together to form, along 
with the essential atoms of the aryl or heteroaiyl group to which the two B 
substituents are attached, a fuither 5- to 6-membered ring, optionally 
containing 1 or more heteroatoms and/or 1 to 3 unsaturations, which ring is 
itself optionally substituted by one or more substituents selected from halo, 

10 -R^-OR^and=0; 

G- represents, on each occasion when mentioned above, halo, cyano, -N3, 
-NO2, -ONO2 or-A^-R^^; 

wherein A'' represents a single bond or a spacer group' selected from 
_C(Q*)A^-, -S(0),A'°-, -N(R^')A"-, -OA"^- and -S-, in which: 

A^ represents A^' or — S-; 
A^° represents A^"; 

A" represents -C(Q^)N(R")C(Q^)N(R^^)-, -C(QXR^OC(Q^)0-, 

-C(QW)S(0)nN(R^')-, -C(Q')S-, -S(0)„N(R^OC(Q^)N(R^O-, 
-S(0),N(R'')C(Q')0-, -S(0)^(R")S(0)„N(R'> or -S(0)„0-; 
A'- represents A'%r -S(0)nO-; 
A'^ represents a single bond, -N(R'^)- or -0-; 

A^^ represents a single bond, -C(QV, -C(Q'^)N(R^0-, -C(Q')0-, -S(0)„- or 
-S(0)„N(R"); 



15 



20 



25 



and Q'* independently represent, on each occasion when mentioned 
above, =0, =S, =NR^l =NNa^^')(R''). -=NOR^^ =NS(0)2N(R^^)(R^^), 
=NCN, =C(H)N02 or =Ca^^-)(R'^); 



R*, R', R'°, R", R^^ and R" are independently selected from: 
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lis 

i) hydrogen; 

ii) an aryl or a heteroarjd group, both of which are optionally substituted 
by one or more substituents selected from and/or wherein any two 
adjacent atoms of the aryl or heteroaryl group may be linked together to 
form a further 5- to 6-membered ring, optionally containing 1 or more 
heteroatoms, which ring is itself optionally substituted by one or more 
substituents selected from halo, -R^"^, -OR^"^ and =0; or 

iii) a Ci.6 allcyl, C3.10 cycloalkyl, C2.6 alkenyl, Co^ aUcynyl or Cs.g 
heterocycloalkyl group, all of which are optionally substituted by one or 
more substituents selected from and/or W^; or 

any pair of R^ R^ R^^ R^^ and R^^ may, for example when present on 
the same or on adjacent atoms, be Imked together to fonn with those, or 
other relevant, atoms, a further 5- to 8-membered ring, optionally 
containing 1 to 3 heteroatoms and/or 1 to 3 imsaturations, which ring is 
itself optionally substituted bygone or more substituents selected from 
and/or W^; 

G represents, on each occasion when mentioned above, halo, cyano, -N3, 
-NO2, -ONO2 or-A'^-R^^ 

wherein A^^ represents a single bond or a spacer group selected from 
-<:(W')A''-, -S(0)„A'^-, -N(R}')A'\ -OA'^- and -S-, in which: 
A^* represents A^" or -S-; 
a" represents A^°; 

A^*^ represents A^', -C(W')N(R'^)C(W')N(R^')-, -C(W')N(R'^)C(W')0-, 

-C(W^)N(R'^)S(0)„N(R^^)-, -C(W^)S-, -S(0)„N(R^^)C(W-)N(R^^, 

-S(0)„N(R'^)C(W-)0-, -S(0)nN(R'°')S(0)„N(R'^ or -S(0)„0-; 

A'^ represents A^^ or -S(0)„0-; 

A^° represents a single bond, -N(R'^)- or -0-; 

A^' represents a single bond. -C(W^)-, -C(W^)N(R^ V, -C(W^)0-, -S(0)„- or 
-S(0)„N(R'^); 
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and W*^ independently represent, on each occasion when mentioned 
above, =0. =S, =NR^', =NN(R^')(R^'), =NOR^-\ =NSC0)2N(R'')(R^'), 
=NCN, =C(H)N02 or =C(R^O(R^ 

5 

R'"*, R^^ and R^^ are independent!}' selected from: 

i) hydrogen; 

ii) an aryl or a heteroar}d gi'oup, both of which are optionally substituted 
by one or more substituents selected from G"^, methylenedioxy;, 

10 difluoromethylenedioxy and/or dimetli3''lmeth3denediox}^; or 

iii) a Ci.6 alkyl, C3.10 cycloallc}'!, C2.6 alkenyl, Ci^ aUcynyl or Cs^g 
heterocycloalkyl group, all of which are optionally substituted by one or 
more substituents selected from G"^ and/or J; or 

any pair of R^\ R^^ and R^^ may, for example when present on the same or 
15 on adjacent atoms, be linked together to form with those, or other relevant, 
atoms, a further 5- to 7-membered ring, optionally containing 1 to 3 
heteroatoms and/'or 1 to 3 unsaturations, which ring is itself optionally 
substituted by one or more substituents selected from G"^ and J; 

20 G^ represents, on each occasion when mentioned above, halo, cyano, -N3, 
-NO2, -ONO2 or -A-'-R^^; 

wherein A'^ represents a single bond or a spacer group selected from 
-C(0)A-^-, -S(0)nA'^-, -N(R^^)A-^«, -OA'^- and -S-, in which: 
A"^ represents A'!^ or — 

25 A^"^ represents A^^; 

A^' represents A^^ -C(0)N(R'')C(0)N(R''>, -C(0)N(R'')C(0)0-, 
-C(O)N(R^')S(0)„N(R^V, -C(0)S-, -S(0)„N(R^^)C(0)N(R^^>, 

-S(O)nN(R'')C(0)O-, -S(0)nN(R^')S(0)nN(R^V or .S(0)„0-; 
A'^ represents A'^ or -S(0)„0-; 

30 A^^ represents a single bond, -N(R^ or -0-; 
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represents a single bond, -C(OK -C(0)N(R'«>, .c(0)0- -SrOl 



or 



J represrate, on each occasion when mentioned above. -O =S =NR" 

R" and R" are independentiy .elected fron, hydrogen and C„ alkyl. which 
latter ^up i. optionaUy substituted by one or n>ore subsUtuents selected 
.0 from halo, -NH„ -N(H)Me. -N(H)Ei -N(H)/*. -NMe,. -N(Me)Et 
-N(Me),-P, -NEt. -OH, -OMe. -OEt. -O^-Pr and =0; and 

o represents, on each occasion when mentioned above, 1 or 2, 
5 or a phannaceutically-acceptabJe salt thereof. 

3. A compound as claimed in Claim 2. wherem n represents 2. 



4. A compound as claimed in Claim 2 or Claim 3, wherein A represents 
G or any two adjacent A substituents may be linked by a methylenedioxy 
group. . 



5. A compound as claimed in atiy one of Claims 2 to 4, wherein G' 
represents haio, cyano, -NO2 or -A'-R'®. 

6. A compound as claimed in may.one of Claims 2 to 5, wherein A' 

represents A**. 



7.^ A compound as claimed m any one of Claims 2 to 6, wherein A^ and 
A independently represent a single bond. 
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8. A compound as claimed in any one of Claims 2 to 7, wherein 
represents a single bond, -C(Q^)- or -S(0)2-. 

5 9. A compomd as claimed in any one of Claims 2 to 8, wherein Q' 
represents =0. 

10. A compound as claimed in any one of Claims 2 to 9, wherein B 
represents G . . 

10 

11. A compound as claimed in any one of Claims 2 to 10, wherein G"^ 

8 1'' 

represents halo, cyaao, -NOi or -A -R 

12. A compound as claimed in any one of Claims 2 to 11, wherein A^ 
15 represents a single bond, -N(R^'*)A^ ^ - or -OA^"-. 

13. A compound as claimed in any one of Claims 2 to 12, wherein A^^ 
and A^^ independently represent a single bond. 

20 14. A compound as claimed in any one of the preceding claims, wherein 
Z represents C].6 alkylene, in which one of the carbon atoms in the chain 
may be replaced with oxygen. 

15. A compound as claimed in any one of the preceding claims, wherein 
25 Y represents -CHzOH, .C(0)NHR^ or -C(0)OR^ 

16. A compound as claimed in any one of the preceding clauns, wherieiQ 
represents optionally substituted fluorenyl, phenyl or pyridyl. 
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17. A compound as claimed in any one of the preceding claims, wherein 
(when X represents an optionalljf substituted aryl or heteroaryl group) X 
represents an optionally substituted phenyl, thienyl, pyridyl, pjrazolyl, 
pyrazinyl or quinolinyl group. 

18. A compound as claimed in any one of the preceding claims, wherein 
(when they represent an optionally substituted aryl or heteroaryl group) R^, 
R^, R^ and R^ represent optionally substituted phenyl, pyridyl or naphthyl: 

19. A compound as claimed in Claim 18, wherein the other substituents 
on the benzene ring of the indole represent hydrogen or G\ 

20. A compound as claimed in any one of Claims 2 to 19, wherein R*" 
represents 4iydrogen or C1.3 allcjd group (which latter group is optionally 
substituted by O"). 

21. A compound £ls claimed in any one of Claims 2 to 20, wherein R^ 
represents phenyl or pyridyl (which groups are optionally substituted by one 
or more substituents selected from B), or alkyl, C2-4 alkenyl or C5.10 
cycloallcyl (which latter three groups are optionally substituted by one or 
more substituents selected from G"*). 

22. A compound as claimed in any one of Claims 2 to 19, wherein R^ 
and R^ are linlced to fonn a 5- to 6-membered ring optionally substituted by 
=0. 

« 

23. A compound as claimed in any one of Claims 2 to 22, wherein R* 
and independently represent C1.3 allcyl or hydrogen. 
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24. A compouad as claimed in any one of Claims 2 to 23, wherein 
represents hydrogen, phenyl, tetrazolyl, Ci^ allcyl, Cj^ allcenyl or C5.6 
cycloallo'l, which latter five groups are optionally substituted by one or 
more substituents selected from G . 

5 

25. A compound as claimed in any one of Claims 2 to 24, wherein R^" 
represents hydrogen, phenyl, pynotyl, C1.4 aUqd or C5.10 cycloalkyl, which 
latter four groups are optionally substituted by one or more substituents 
selected from G^. . , . 

10 

26. A compound as claimed in any one of Claims 2 to 25, wherein R^^ 
represents hydrogen or allcenyL 

27. A compound as claimed in any one of Claims' 2 to 26, wherein 
15 represents halo, -R^^ or -OR^*\ 

28. A compound as claimed in any one of Claims 2 to 21^ wherein R^^ 
represents hydrogen, C1.3 alkyl or phen)'!. 

20 29. ^ A compound as claimed in anj^ one of Claim 16 to 21, wherein the 
optional substituents are selected from halo, -NO2, cyano, methylenedioxy, 
Ci^ allcjd (which allc}^ group is optionally substituted by one or more 
substituents selected from a halo group, a phenyl group and OR^^), C2^ 
allcenyl, C3.10 cycloallcyl (which cycloalkyL group is optionally substituted 

25 with C]^ alkyl), phenyl (which group is optionally substituted with one or 
more substituents selected from halo and OR^^), a heteroaryl group selected 
from tetrazolyl and pyrrolyl (which gi*oups ai-e optionally substituted b)^ one 
or more C].6 allcyl groups), methylthio, methyisulfinyl, meth5dsulfonyl, =0, 
.0R^^ -N(R^')R^^ .C(0)OR^^ -C(0)R^^ -C(0)N(R^^)R^^ 

30 -S(0)2N(R'V^ and/or -N(R^^)S(0)2R^^ wherein R^^ and R 



20 



wo 2005/005415 



PCT/GB2004/002996 



124 

independent!)' represent hydrogen, phenyl, Cj^ alkenyl, Ci.6 alkyl (which 
alkjd group is optionally substituted by one or more fluoro atoms) or a 
phenyl group and represents phenyl or C].^ allcyl (which alk}^ group is 
optionally substituted by one or more fluoro atoms). 

30. A compound as defined in any one of Claims 1 to 29, or a 
pharmaceutically-acceptable salt thereof, for use as a pharmaceutical. 

31. A pharmaceutical formulation including a compound as defined in. 
any one of Claims 1 to 29, or a pharmaceutically-acceptable salt thereof, m 
admixture with a pharmaceutically acceptable adjuvant, diluent or carrier. 

32. The use of a compound as defined in any one of Claims 1 to 29, or a 
pharmaceutically-acceptable salt thereof, for the manufacture of a 
medicament for the treatment of a disease in which inhibition of tlie activity 
of microsomal prostaglandin E synthase- 1 is desired and/or required. 

33. A use as claimed in Claim 32, wherein the disease is inflammation. 

34. A use as claimed in Claim 33 wherein the disease is inflammatory 
bowel disease, UTitable bowel syndrome, migraine, headache, low back 
pain, fibromyalgia, a myofascial disorder, a viral infection, a bacterial 
infection, a fimgal infection, dysmenorrhea, a bum, a surgical or dental 
procedure, a malignancy, atherosclerosis, gout, arthritis, osteoarthritis, 
juvenile artliritis, rheumatoid arthritis, rheumatic fever, antylosing 
spondylitis, systennic lupus erythematosus, vasculitis, pancreatitis, nephritis, 
bursitis, conjunctivitis, iritis, scleritis, uveitis, wound healing, dermatitis, 
eczema, psoriasis, stroke, diabetes, a neurodegenerative disorder, an 
autoimmune disease, osteoporosis, asthma, chronic obstmctive pulmonary 
disease, puhnonary fibrosis, an allergic disorder, rhinitis, an ulcer, coronary 
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heart disease, sarcoidosis or any other disease with an inflammatorj' 
component. 

35. A method of treatment of a disease in which inlaibition of the activity 
5 of mPGES-1 is desired and/or requii-ed, which method comprises 
adrainisti*ation of a therapeutically effective amount of a compound as 
defined in any one of Claims 1 to 29, or a pharmaceutically-acceptable salt 
thereof, to a patient suffering from, or susceptible to, such a condition. 

10 36. A combination product comprising: 

(A) a compound as defined in any one of Claims 1 to 29, or a 
pharmaceutically-acceptable salt thereof; and 

(B) anotlier therapeutic agent that is useful in the treatment of inflammation, 
wherein each of components (A) and (B.) is formulated in admixture with a 

15 pharmaceutically-acceptable adjuvant, diluent or carrier. 

37. A combination product as clauned in Claim 36 wliich comprises a 
pharmaceutical formulation including a compound as defmed in any one of 
Claims 1 to 29, or a pharmaceutically-acceptable salt thereof, another 

20 therapeutic agent that is usefiil in the ti-eatment of inflammation, and a 
pharmaceutically-acceptable adjuvant, diluent or carrier. 

38. A combination product as claimed in Claim 36 which comprises a 
kit of parts comprising components: 

25 (a) a pharmaceutical fonnulation including a compound as defined in 
any one of Claims 1 to 29, or a pharmaceutically-acceptable salt 
thereof, in admixtm^e with a pharmaceutically-acceptable adjuvant, 
diluent or carrier; and 
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(b) a pharmaceutical fonnulation including another therapeutic agent 
that is useful in the treatment of inflammation in admixture with a 
pharmaceutically-acceptable adjuvant, diluent or caixier, 



which components (a) and (b) are each provided in a form that is suitable 
for administration in conjunction with the other. 

39. A process for the preparation of a compound as defined in Claim 2, 
which comprises : 

(i) reaction of a compound of formula II, 




If 



wherein X, Y, R"^ and are as defined in Claim 2, with a compound 



of formula HI, 



R'ZL 



in 



wherein L represents a suitable leaving group and R^ and Z are as defined 
in Claim 2; 

(ii) reaction of a compoxmd of formula IV, 



R2-R5 



X 
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wherein L"^ represents L" or L^ in which L" and represent appropriate 
leaving; groups and L"* is attached to one or more of the carbon atoms of the 
benzenoid ring of the indole, and the remaining positions of the benzenoid 
ring are substituted wilh 1 to 3 (depending on the number of L'^ substituents) 
substituents R" to as appropriate, and Z, X, Y, R\ R^ R"* and R^ are 
as defined in Claim 2, with a compound of formula V, 



V 



10 wherein represents R-, R\ R" or R^ (as appropriate), and L"^ represents 
jj- (when V is L^) or V (when V is L") as defined above; 
(iii) for compounds of formula I in which X represents an optionally 
substituted aryl or heteroaryl group, reaction of a compound of formula VI, 



15 




VI 



wherein is as defined above and Z, Y, R\ R", R% R"^ and R^ are as 
defined in Claim 2, with a compound of formula VII, 



20 



vn 



25 



wherein is as defined above and represents an aryl or heteroaryl 
group, optionally substituted as defined in Claim 2; 

(iv) for compounds of formula I in which X represents -N(R^)-E-R', 
reaction of a compound of formula VI as defined above, with a compound 
of formula Vm, 
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vm 



wherein E, and R'' are as defined in Claim 2; 

(v) for compounds of formula I in which X represents -N(RVE-R^, reaction 
of a compound of formula IX, 




IX 



wherein Z, Y, R', R^ R^ R'^, R^ and R^ are as defmed in Claim 2, with a 
compound of formula X, 



R'-E-L^ 



X 



wherein L is as defined above and E and are as defined in Claim 2; 
(vi) for compounds of formula I in which E represents a single bond and R' 
is a Ci^ alkyl group, C^^ alkenyl or a C3.6 allcynyl group, reduction of a 
compound of formula I, wherein X represents -C(O)- and R^ represents H, a 
C1.5 alkyl group, a C2-5 alkenyl or a C2.5 alkynyl group. 



